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1 Introduction

System simulation results are presented for the interference scenario 5 in [1], which deals with the uplink interference caused by Home eNodeBs (HeNBs) to other HeNBs. The static Monte-carlo simulation method is adopted.
2 Simulation Parameters
The simulation parameters mostly follow the evaluation methodology document in [2] with the following specific parameters listed in Table 2.1 and 2.2.
Table 2.1 System simulation parameters
	Parameter
	HeNB

	Cellular Layout
	Urban dual-strip 

	Carrier Frequency
	2000 MHz

	Shadowing standard deviation
	4 dB

	Exterior wall penetration loss 
	20 dB

	Antenna pattern
	omnidirectional

	BS antenna gain after cable loss
	0 dBi

	Number of BS antennas
	2 Rx, 1 Tx

	UE Antenna gain
	0 dBi

	UE noise figure
	9 dB

	Maximum/Minimum UE TX power
	24 dBm / -30dBm [4]

	Carrier bandwidth
	10 MHz

	Minimum distance between UE and HeNB
	1 m


Table 2.2 Urban dual-strip parameters
	Parameter
	Urban

	L (number of floors per block)
	6

	R (deployment ratio)
	0.2, 1

	P (activation ratio)
	50% 

	Number of active HUEs per HeNB
	1


The following scenarios with/without interference management are considered:
· Full power.
· Adaptive power control 1 (APC1) [3]: fractional power control as defined for the macro uplink, both power control parameter set 1 and 2 are simulated.
· Adaptive power control 2 (APC2) [3]: the pathloss from the vicinity of the HeNB to the neighbouring HeNBs is estimated from measurements, and based on this and other related parameters, the HeNB can then determine a maximum allowed UE transmit power, so that the noise rise experienced at the neighbour cells is constrained to be within an acceptable limit. The noise rise thresholds (NRT) in our simulations are set to 0.2, 1.8 and 18dB, respectively.
3 Results

Table 3.1 Average cell and cell edge throughput under different power control methods, R=0.2
	Power control method
	Full power 
	APC1
	APC2

	
	
	Set1
	Set2
	NRT=0.2dB
	NRT=1.8dB
	NRT=18dB

	Average cell throughput (Mbps)
	15.813
	12.763
	11.730
	12.380
	15.016
	15.676

	Cell edge throughput (Mbps)
	7.375
	6.843
	4.841
	3.294
	4.963
	6.584


Table 3.2 Average cell and cell edge throughput under different power control methods, R=1

	Power control method
	Full power 
	APC1
	APC2

	
	
	Set1
	Set2
	NRT =0.2dB
	NRT =1.8dB
	NRT =18dB

	Average cell throughput (Mbps)
	10.628
	8.715
	8.799
	9.061
	9.762
	10.841

	Cell edge throughput (Mbps)
	0.883
	1.188
	1.162
	0.658
	0.789
	0.771
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Fig. 3.1 HeNB SINR CDF
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Fig. 3.2 HeNB throughput CDF
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Fig. 3.3 HUE IoT CDF
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Fig. 3.4 HUE transmit power CDF

4 Conclusion
In this contribution, we study the uplink performance of HeNBs considering the interference from other HeNBs through system simulation. Specifically, two power control methods are assumed and compared with full power. It is shown that
· Under small deployment ratio (R=0.2), full power achieves better performance compared to power control methods in terms of average cell and cell edge throughput.
· Under large deployment ratio (R=1), fractional power control (APC1) can achieve better cell edge throughput compared to full power, at the cost of lower average cell throughput. Power control based on noise rise (APC2) can improve the average cell throughput slightly compared to full power when the noise rise threshold is large (18dB), at the cost of lower cell edge throughput.
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